
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



t 5 6o] 

Time or Expcnce to make, and therefore might be 
fupplied by new ones, as often as they happen'd to 
break. 

Thefc Moulds feem to have been burnt or baked 
fufficiently to make them hard, but not fo as to ren- 
der them porous like Bricks, whereby they would have 
loft: their fmooth and even Surface; which in thefe 
is plainly fo clofe, that whatever Metal fhould be 
formed in them would have no Appearances like the 
Sand -Holes, by which counterfeit Coins or Medals 
are ufually detected. 
London, May 20. 
»747« 



XXVI. An extraEl of a letter from William 
Jones Efq\ F. R. S. to Martin Folkes Efq; 
Prefident of the Royal Society ; containing 
a commodious difpojition of equations for ex- 
hibiting the relations of goniometrical lines, 
THEOREM. 
Preftmed July 4. r J\7" a circle whofe radius is r, let there 
'747- i y e tWQ arcSi j± the greater, a the lefs, 

each in the firfi quadrant ; put s, t, f, and v, for 
the fine, tangent, fecant, and verfed fine of an arc ; 
s\ t\ C, the fine, tangent, fecant of the complement, 
and\\ the verfed fin e oft hefupplementofthat arc-, 
let z = 4 A -f s,x = f A— - a ; or if z and x be put for 
the arcs, it will be A = z-{-x,a = z — x. 

Then, will the terms in any column of the follow- 
ing table, be proportional to their corre/ponding ones 

in any other column. 

From 






2S.V- 


J. 2 X 

.r.A+Ti 




s. A -*-,?, a 


£a_,*,A 
/* A— /* a 


3 S, X 


j,A-f,a 


i,a_,r,A 


.r, A — a 


/_/A~-lTa 


\ 

•i s. s. 


^3* 


.v, a >: 
.r,A~HH"a 


jjA+jla 


.\;A— s;a 


\ 

2S,X 


.f,A-Kr,a 


.v,A-*-j;a 


a} A — a 




r 


\ 

J, z 


.r, ^ 


.r, xr 


J, 3t 


./'"• 


/' 


/.?. 






/.y. 


S, X 


/,/.—s,s. 






.A 


/)■, 


/- 






/.V.+/.S. 


.A 


./■■■■ 






./•'* 






/* 


/.x 


/, x 






.r,x 


/x— jr,x 



From hence, almoft an infinite number of theorems may eafily be 
derived ; fome of which are the following, given here as examples of 
the ufe of the table. 



I. s,zxs t x= \rxs,a, — /, A=£rx/,z-x— /,z-f x — ^~rr=~-rr. 
s\zxs\x — {rxs\z+s\A=±rxs\z^+s\z+x =^7 rr-=~rr. 



II. If A,B,C, be any three angles ; Z — A-J-B,X=:A— B,H=.f-A-f B-j-C. 

Then irXv,C-vX='AV+Xx,±C~X=s,$A+C~Bxs,!;B+C- A=^H3Tbxj,H— " A. 
And irxi,Z—v,C = s,$Z+Cxs,iZ^C— /,|A+B+CX/,i A+B— C = j,Hx/,H— C» 

HI SS,Z —** ,Z z=: rr — ' P,2Z — ££. • Or JJ, ^ Z — 'M? — yr —- ?V? — M?. 
'st\z~rr ft\z~v ,2z~Y,z ' ssAz~~ rr ~tt\\z v ,z /,^z" 

IV. 
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y j^Z _r_ /j|z ^z^ 

^z™/,-^ - ' r ~~ s,z 

VI. - Z = J » A 4?>a _ / '» x . anc i rr _/,z_/,x_ /,a+/,A __t\zxtjX 
Ax j,A — *,a ?,z' /,zx/,x /,x /,z /,a — /,A rr ' 



VTT J, A /,z-f/,x J,z-fx , , 

TT"/ - r~— — --■ ; if z and *• are two arcs, then/fcrz-f av2=z— #, 

j,a j,z— /,x JjZ — x 

viii. f :: T : c— *&***+*&**■& — /,z±/,x 

' *'- r /,zx/ix 

IX / z±x.— J< > zy ^ x: i-"Azxj,x ry+/,zy/,x r 

v t,z±t,x , , rr+t,zxt,x 

A» ■* -- 1 -~- -- ""- - "*■"■ * ---i— - — - — 



S,z+x= — — — r-rr -, and / ,z±x — — : — r~r~ 

/> z ±* = rf+t,Ltj ' and ' > z±z ^s±ax' 



XII. In three equidifferent arcs^f, %,<*-, where 2 ( =^4- a) is the mean arc, andi 
( = \A^a) their common difference ; put^> • = Lr?,g — JL ; P — 2; xs.s.i? — 2? x s >. 

Then s, ^= P— s,a = ^+s^ -, And s,a z=z P—s, A = s,J—Q. 

XIII. Let^=V,^ — V^^s'jfl — s\yf;then SS,^— SS,£ — 2?,d-±-dxd — z%,a—dxd. 

Not*, When an arc is terminated in the fecond, third, or fourth quadrant, fome of the figns 
(— \- and — ) of the terms in the preceding theorems, will,, by the known rules, become 
contrarv to what they now are. 

XIV. 
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XIV, Let^,B,C, &c. be the fines, a,i>,c , &c. the co-fines, a\ b\ c\ &c. 
the tangents, of the arcs, «» «?, y, &c* whole number is n-, the radius 
being r } put tffor the produd of the » co-fines, S 1 , S", S"\ &c. for the 
film of the products made of every fine, every two, three, &c. fines, by 
the other (#— -i, »— -2, n — 3,e?-r.) co-fines, where the co-fine noted by 
»-*■» is uniry. 

Then the fine of *-H4+ > +/ J fcr,.=S'--.S'"-f S r — -5"", tff. x;~r 
And the co-fine of £p£££p; & t . =5— S"-f-S*--S f , &?<:. x— r - 

XV. Alfo putting y'for the fum of the tangents of the arcs, *, p, y, &c. 
T" t T\ T' v , &c. for the fnm. of the products of every two, three, four, 
C^r. tangents j and J~ T 

D=cT"-Br i '-{-J c r i — T n 
E=DF>—cr , -\-Br r, --jr'" i +r x . Put #=- 

Then the tangent of *+?+>+/» 57. = A+BR+CR*+DR*+ER* ; 8V. 

XVI. Hence, the fine, tangent, and fecant, of any arc a, being rc- 
prefentedby j, t,f, the eo-fine, co-tangent, and co- fecant, by s\ t\f> 
thofe of the arc »<* are expreffed as in the following theorems. 

Putting *'=»,*:=- T s »"=»•.==?» «««=»".2=2» «•»=»•".==* »G?r. 



SineoF««=»^-»' , ^P-t-«" J 8F-» w CP-i-»"" J DP, tf£ x -— i 
where P= £•, ^=* B = AP;C=BP; D-CP-, &?*. 



Or = W ^*.^P + --=?.^4^P-^.yCP 6fr. x ^ » 
where ^, B, C, &fc. ftand for the refpeclive preceding terms. 

where £= ~ i 4 B,C, fcff. ftand as before 

Dddd XVi3 - 
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X V i I . Co-fi ne of na — i — «/ J -j-«" '/•"- ^P^fv </>♦, &'c. x — -^ , where P = , , 
where <£,— — •, and A,B,C, &c. ftand for the rcfpccYivc preceding terras. 

Or nut M— i --W-,N.~~-.A-^,B~^NiG—LNiD~C^cip—n i p zrn~-vf-=s«—2&c, 
AaJ a~l.iV-t- >'"; c' -/. l/'i/ 7 i rf 1 - f^". >".i *""j #' = f .y ».i ? »i/. y«i, }*£•*&. 

The co-fne of »« = A— Ba'-\- W __ £>? -j- £<*', fc?c. xM. 
XVIII. Let/-— »" -f s *' A—^. n" —n 

2J— 4-»' v -«r'" + /Ar' B'—\ r n'A'~ n" 1 -j-n" 

C—-n" -\-nn r -\-Bn-An" C'=h- »"A'~»' V J+«" -n' 

D~+n""-nn"'-\-Cn-Bn'"J r A n > D'-' n .n"C-n *B'+»"A _„'"'+»"" 

£sff. fcfc. 

The tangent of »« = »/ -f- 4> 3 >"-* + BUr-* -f- Q'r-' 4- D^r~ s &c. 

Or — » -f- AN -f- 5iV 2 -f CW* -f- DiV+ -| ' fcfr . x t, where iV= ~ 

Or r=»*'+^*'+5f'4.C/4.Z>«',y*. where a-tib'—Na'ic'=:No;d'z=.Nt'i &c. 

__ n—n"N+n'N l -n'W W'N^& c. 
r "~ i-n'N^n'N'— n'N* ,'•»'" JV*. &?f. * " 

Co-tang' of »a =r*+A't 7 --rB't z N\-Cr-N z +D'PNi1-E't 7 -W&c.x~', whereiV~=~ 
Or =i-r/f'iV j-B'W-YCN* fD'W-tEWtfc^rH -,where2V~ 

_ i_ n 'N-' r n r 'N z — n v W -L » •' N+— n "W&e. jr. w hereiV-^ 
° r ' n—n'N-t n'N i --n : 'Ni tn :, 'N*-n*Ns,&c. X ' ' ' 

XIX. Let ^= »' ^~A'^ 

B—Ari— n< B'--^ n'A—n Y 

C=Bri—An"'J r tf C—n. nB—riA + n' 

D -Cm' — Bri"-\-An'- ri' ' D'=k.n"C—tf B' -^ri'A'—n"" 

Secant of »a = i -f- ^iV ~j- #2V* - r C^ + D;V+ -f £iV5, fcfr. X 2BT. 
Or == — , Ar , „,,, 2 '.^ i. Tfrrrm xm } where N=z2' m—S-OL. 

Co-fccant of na -~ 1 + AN + Ji'N k -t-C'N i -i-D'N*-4-E r N\ Is'c. x M ; where A r — -'-'. M— ZH 



° r - 7=7 n ^ N--J^,-n & * M > where N = I' M =7f^ 

XX. 
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XX. Let c be the chord of an arc {a) of the circumference of a circle, 

whofe diameter is d. Put iV= £• 

Thechordof^^V^^ 

where A, B, C, Be. ftand for the refpective preceding terms. 

As the preceding theorems are eafily deduced from the firft, Co the following are moft 
readily feen to be the immediate confequences of thefe ; and all depending upon no 
other principles than what. are. generally. mad,ejjfe.pf in .common computations. 

XXI. Putting s, s\ t, t\ f, f\ for the fine, co-fine, tangent, 
co-tangent, fecant, co-fecant, of an arc {a), and v its yerfed fine ; 
let q> = 1; q»=<q'., f = tf\ q - = jq", f = {f; Be. N= a ^ . 

Then s = i — q"N+fN 2 - q"W +J" "N+ + q*W, Be. x a. 

= a — fair- 1 + q 1v a$r-* — j'Vr-Vf if'"a?r-\ Be. 

= a—±JN+ ~ BN- 6 f 7 CN + s ~ 9 VN, Be. where ABA Be. 
ftand fortfhe" refpective preceding terms. 

And j % = r—q'a*r-~ t .+ q"'a*r- i — fa 6 r- % + q T "a*r-\ Be. 

= x—q'N-\- q'"N z ~- "fN* + q r,, W q X W , Be7x r. 

= r - «V- J + - AN— \ BN+~ CN, Be. A,B,C, Be. as beiore. 

l.Z 1 3.4. 5.0 * /.0 

XXII. Alfo v— ffr-' — ftfr-* + j y Vr- s ~f''a*r-%&c. 

= J- z a*r~<-±JN-±BN-±CN- ^DN, Be. 

sr '-i JV- I yflV- -5iV- Icwj fcfr. x r. ^,5,C, fc>V. as before. 
1.2 3.4. 5.0 7.8 < 

XXIII. Let ^=4 2' — g" And J— -A 

B-—f'-\-fJ r Aq B'=—B—AA' 

C—-fq v -f'+Bq'—Aq'" C=—C~BA'-AB : 

D=-q r "-\-q v, "-\-Cq' - Bq"'+Aq\ D=-D~C/1'—BB'~AC. 

Be. Be. 

Tangent / = a -f Acflr - z -j- &zV~ 4 -+• G^r-" -j- Da°r-\ Be. 

Or = i- T //N -j- 5iV* — CW ~ DN+ + EN'^Bc. x a. 

Co-tangent / = a ~'r* + ^ -j- 5'*3 r ■-' -f- C^-V- 4 -f- D'a'r -", Be. 



Or — rr -j- ^«» + BW + CN\i ! - --'- £'J\rV, &V. y±. 

XXIV. 
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XXJV.Alfolet«=-f-^ And *'=+?" 

Secant/ = r •j- tt a i r— 1 ■+ ft*4*—* + > « s r- 5 4-«raV-% &e. 

Or = 1 -f «iV -j- piV 1 -f- >iV3 -f- /ATI-, We. x r. 

Co-fecant/ = «— 'r 2 -f-*'^+^ 3 r—' t 4-3 / '^ 5r "~*+ / ' a7r "~% ^« 

Or = rr 4- *' fl « -j- 5 iViw ■+• >' JV*« a 4- f'N*aa&c. x £. where iV=r ~| 

XXV. P ttdng^=: jtf*=fr if"=fr n i p' r =&"ip*= -&F l ^c.N-'l 
Thenarc«=i +tyN+jfN> -^jf'N^^m, &c.xs. 

Or = j -f &AN+ jp"BN+ \f'CN + -^"TW, &c. 
Or = j 4- - AN + ^5iV + jL* CJV-+F DiV, fcfc. where 4 5, C, GV. 
ftand for the refpective preceding terms. 

XXVI. If v is the verfed fine of an arc a, diameter being d, M= ~> R~,/7Z. 

Then arc a = 1+ ~ Af-f-~ ^Pg 5Af-f- g'CAf, 6?*. x £ j 4 S, C, &c. are 
as before. 

XXVII. And putting N=l,A=t,B — AN,C—BN,D — CN t &t. 
Then arc « = /— frfiV 4- |5iST ~JCAr4- $ZW 4- T ' T £iV, 6rV. 

Or = 1 — -JJV4- pV* — W z -h P^ + tt N *> &c. x t. 

XXVIII. Alfo, if c is the chord of an arc (a) -, and N^= %~ 

ad 

Then arc a,—cA-~AN-\- ^BN-^ ±CN+ "fDN t Wt. where A, B, C x W() 
ftand for the refpective preceding terms. 



